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INDUSTRIAL  HAZARDS  DF  A MICRODIOLOGICAL  lADDRATORY 


Kenneth  H,  Hindman 

Industrial  Health  and  Safety  Division 
U.S.  Army  Biological  Laboratories 
Fort  Detrick 

The  industrial-type  hazards  inherent  in  a microbiological 
laboratory  compound  the  safety  problem.  Laboratory  personnel  ' 
are  chosen  for  their  respective  jobs  because  of  their  scientific 
knowledge  and  proficiency  in  a particular  field.  All  too 
often  they  have  little  knowledge  of  the  common  mechanical, 
flammable,  and  explosive  hazards  at  the  laboratory  bench  and 
very  little  awareness  of  supervisory  responsibility  for  safety. 
This  also  applies  to  safety  on  the  roads,  grounds,  and  other 
facilities  they  employ  in  the  daily  performance  of  their  duties. 
Therefore,  a comprehensive  safety  program  at  a microbiological 
laboratory  must  include  proper  procedures  in  all  aspects  of 
the  laboratory  worker’s  job  environment.  Many  different 
approaches  have  been  used  to  unite  the  industrial  and  the  . 
microbiological  hazards  prevention  programs.  Available  statis- 
tics indicate  that  one  program  may  be  better  than  another,  or 
at  least  better  suited  to  a given  situation. 

Historical  records  at  Fort  Detrick  show  that  at  first 
the  safety  program  was  divided  — that  is , one  program  was 
designed  to  meet  the  need  for  technical  safety,  and  another 
one  for  industrial  safety.  The  results,  weighed  in  terms  of 
disabling  injuries,  were  not  too  satisfactory.  Late  in  1947 
the  two  problem  areas  were  combined  under  one  person  with  a 
staff  adequate  to  perform  the  task.  This  action  also  required 
the  consolidation  of  procedures  into  one  document;  i.e,, 
standing  operating  procedures,  policy  letters,  post  regulations, 
etc . 


The  next  step  was  the  formation  of  a Fire  Safety  Inspection 
Committee  composed  of  the  following  persons:  an  electrical 

engineer,  a chemist,  a bacteriologist,  a fire  inspector,  and 
the  safety  engineer.  The  frequency  of  inspections  was  deter- 
mined, to  some  degree,  by  the  number  and  type  of  deficiencies 
noted.  Initially  at  Fort  De trick  all  laboratories  were  in- 
spected quarterly  and  many  conditions  required  correction. 
Gradually,  as  laboratory  personnel  became  more  aware  of  their 
safety  responsibilities,  and  of  safety  standards,  the  inspec- 
tions were  reduced  to  an  annual  event.  Formal  reports  are 
prepared  and  forwarded  to  the  Post  Inspector  and  to  the  proper 
offices  for  action,  A follow-up  inspection  sometimes  is 
necessary  to  insure  that  corrective  action  is  taken.  Laboratory 
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Safety  Committees  and/or  Councils  have  proved  to  be  a good 
means  to  secure  formal  presentation  of  problems  and  equitable 
solutions  through  participation.  The  presentation  of  a 
safety  problem  in  a laboratory  safety  committee  may  save  much 
time  and  effort;  it  also  affords  the  opportunity  for  individ- 
uals to  present  their  personal  viewpoints.  The  "conference 
table"  type  of  discussion  in  special  cases  likewise  is 
effective. 

In  solving  laboratory  safety  problems , in  addition  to 
obtaining  understanding  and  participation  by  laboratory 
personnel,  other  installation  elements  must  be  brought  into 
the  picture. 

In  fire  prevention,  fire  protection  and  fire  detection 
most  federal  activities  and  also  many  private  firms  require 
the  Safety  Director  to  assume  a major  role.  An  effective 
fire  prevention  program  requires  close  coordination  between 
the  safety  organization, ,fire  department,  and  the  engineering 
facility.  Where  this  starts  and  where  it  stops  is  best  deter- 
mined at  the  local  level.  As  a supplement  to  the  work  of 
the  Fire  Safety  Inspection  Committeee  the  appointment  of  a 
member  of  the  Safety  Division  as  Fire  Coordinator  has  proved 
to  be  helpful.  Good  fire  prevention  and  fire  protection  may 
depend  largely  on  good  engineering.  Established  fire  codes 
and  fire  regulations  do  not  always  solve  the  problem.  They 
may  not  always  be  practical  in  certain  lab  situations . For 
example  — the  need  for  a flame  in  a gastight  cabinet,  or 
the  requirement  for  a small  propane  cylinder  to  be  used  in 
a short-term  project.  A safe  arrangement  may  be  possible 
but  it  requires  coordination  of  safety,  engineering,  and 
fire  prevention.  However,  it  might  be  a violation  of  a code. 

Solution  of  laboratory  safety  problems  sometimes  depends 
upon  providing  a specialized  safety  service  to  the  laboratory. 
For  instance , flammable  solvents  are  common  in  practically 
all  labs , Many  laboratory  technicians  are  guided  by  the 
advertised  flash  point  of  a commercially  available  solvent. 
After  several  instances  of  flash  at  temperatures  well  above 
the  advertised  value,  the  Fort  Detrick  Safety  Division  decided 
to  test  all  solvents  prior  to  their  accepted  use.  Tag  test 
(open  and  closed  cup)  equipment  was  purchased  and  samples 
of  all  solvents  and  degreasing  agents  were  tested  prior  to 
approval  for  use  in  either  shop  or  lab.  Many  products  did 
not  qualify  because  they  flashed  at  ten  to  twenty  percent 
lower  than  the  advertised  flash  point. 
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In  the  matter  of  new  construction  and  alterations,  U.S, 

Army  Munitions  Command  Regulations  now  require  that  construc- 
tion drawings  be  reviewed  for  safety  by  the  Safety  Director. 

This  is  very  helpful  in  preventing  unwise  engineering  design 
in  the  laboratory  where  the  initial  design  may  be  the  product 
of  the  thinking  of  the  engineer  and  laboratory  personnel, 
neither  of  whom  can  be  expected  to  be  experts  in  laboratory 
safety.  Walk-through  inspection  during  construction  and 
just  prior  to  activation  or  occupancy  often  is  beneficial  in 
preventing  long  delays  in  occupancy  because  deficiencies 
often  are  easily  noted  and  corrected  at  that  time. 

Safety  training  of  laboratory  personnel  presents  a 
challenge;  i.e.,  whom  to  train,  how  to  train,  where  to  train, 
and  the  selection  of  the  trainer.  The  official  training  officer 
can  be  very  helpful,  but  the  Safety  Director  may  have  to  pre- 
pare the  course  content  and  direct  the  session.  For  presen- 
tation of  specialized  programs,  such  as  "Safe  Use  of  Compressed 
Gas,"  it  may  be  advisable  to  invite  a physicist  and/or  an 
engineer  to  give  the  actual  class  lectures.  It  is  advantageous 
to  do  "on-the-job  training"  where  a safe  work  procedure  needs 
to  be  explained.  This  type  of  training  usually  requires  less 
"down  time"  and  is  performed  in  the  position  or  work  station 
of  the  trainee. 

Another  item  of  importance  in  laboratory  accident  pre- 
vention is  the  matter  of  a change  in  processes.  This  change 
may  be  of  major  significance  or  it  may  be  a very  minor  thing, 
but  it  may  require  a complete  revision  of  the  safety  procedures 
established  for  that  area.  A good  example  took  place  at  Fort 
Detrick  a few  years  ago  when  we  went  into  the  dry  process  for 
a biological  preparation.  It  was  apparent  that  a dust  explosion 
hazard  was  present.  Samples  of  the  base  materials  were  taken 
to  the  Bureau  of  Mines  in  Pittsburgh,  Pennsylvania,  for  study 
and  evaluation  of  the  explosion  potential.  The  test  results 
indicated  a critical  hazard,  and  a complete  engineering  study 
was  made  of  the  drying  equipment.  Many  changes  were  made  to 
the  equipment  to  increase  the  safety  prior  to  the  initial  run. 

Another  important  facet  of  the  safety  program  is  the  pro- 
tective clothing  and/or  accessories.  We  might  include  in  this 
phase  the  eye  protection  and  noise  defense  program.  These 
items  are  all  designed  to  accomodate  the  individual  as  to  his 
or  her  personal  protection  and  well  being.  This  can  be  a 
very  costly  segment  of  the  program,  and  it  requires  a careful 
survey  to  determine  the  need  and  close  administration  on 
monitoring  for  control. 
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I would  be  remiss  if  I failed  to  mention  accident 
reporting  and  accident  investigation.  We  believe  this  to 
be  a valuable  aspect  of  our  program.  Every  accident  represents 
some  type  of  deficiency,  an  unsafe  act,  or  an  unsafe  condition, 
in  the  laboratory  just  as  anywhere  else.  We  perform  what  we 
call  a Review  and  Analysis  of  all  disabling  injuries  and 
property  damage  of  any  consequence.  This  action  is  an  adjunct 
to  the  completion  of  the  official  accident  report  forms. 

Almost  every  accident  at  Fort  Detrick  has  resulted  in  some 
form  of  corrective  action  designed  to  prevent  a recurrence. 

We  also  maintain  a rather  elaborate  accident  statistical 
section  that  aids  us  in  determining  trends  in  the  accident 
picture . 

I have  mentioned  a few  of  the  problems  encountered  at 
Fort  Detrick  and  a few  methods  and  procedures  used  success- 
fully in  our  Safety  Program  to  control  and  maintain  a satis- 
factorily low  frequency  rate,  I sincerely  believe  our  program, 
or  certain  elements  of  our  program,  might  be  helpful  in  other 
similar  organizations. 

(The  material  in  this  article  was  presented  at  the  10th 
Annual  Biological  Safety  Conference,  14-16  September  1965, 
at  the  U.S,  Department  of  Agriculture  Plum  Island  Animal 
Disease  Laboratory,  Plum  Island,  New  York.) 
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MOBILE  SCAFFOLD  HAS  SAFETY  NET  EXTENSIONS 


With  safety  in  mind,  Mason  6 Hanger-Silas  Mason  Co., 
Inc.,  operating  contractor  at  the  Cornhusker  Army  Ammunition 
Plant,  designed  a mobile  scaffold  with  safety  net  extensions 
for  use  while  covering  roofs  with  aluminum  roofing.  The 
scaffold  is  mounted  on  a trailer. 

The  trailer  dimensions  are  ten  feet  by  twenty  feet.  The 
center  scaffold  is  eight  feet  by  ten  feet,  and  it  is  adjust- 
able to  heights  of  eight,  twelve  and  sixteen  feet.  Each 
net  is  ten  feet  by  sixteen  feet  at  twelve  feet  above  the 
ground.  The  trailer  steers  from  both  ends.  The  bed  of 
the  trailer  is  used  for  storage  of  a working  supply  of  four 
feet  wide  aluminum  sheets  in  various  lengths. 

The  standard  scaffold  type  construction  allows  for 
many  variations  to  fit  work  needs.  It  could  be  taller, 
longer,  wider,  or  smaller,  depending  upon  the  basic  trailer 
and  wheel  design.  Its  turnbuckle  leveling  and  controlled 
steering  from  either  end  permit  mobility,  with  safety  net 
and  work  positioning  close  to  the  building. 

The  mobile  scaffold,  with  its  safety  net  features, 
was  designed  and  constructed  at  a cost  of  $1,624,62.  The 
net  and  the  wheels  were  purchased.  All  other  materials 
used  were  available  from  salvage  pipe  and  inventory 
metals , 

The  accompanying  photos  show  the  mobile  scaffold 
being  used  during  roofing  operations  at  the  Cornhusker 
Army  Ammunition  Plant . 
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TEST  OF  POLYCARBONATE  SHEETS  FOR  USE  IN  FACE  MASKS 


Sheets  of  the  transparent  polycarbonate  material  of 
the  composition  used  in  the  overvisor  of  the  NASA  project 
GEMINI  helmet  recently  were  tested  at  Picatinny  Arsenal  to 
determine  its  adequacy  for  use  in  asbestos  hoods. 

In  the  tests,  sheets  of  the  polycarbonate  both  ,080 
inch  and  ,093  inch  in  thickness  were  placed  against  a wooden 
box  and  subjected  to  the  flame  of  a fast-burning  pyrotechnic 
composition  located  at  a distance  approximating  that  between 
an  operator  and  the  pyrotechnic  during  normal  operations , 
Prevailing  winds  caused  direct  impingement  of  the  flame  on 
the  sheets. 

The  sheets  of  polycarbonate  were  charred  extensively 
and  received  several  slight,  fire  cracks  but  remained  intact. 

It  was  concluded  that  the  material  is  substantially 
adequate  for  protection  against  a severe  flash  fire. 

The  cost  of  the  polycarbonate  material  is  comparable 
to  that  of  the  cellulose  acetate  now  being  used  in  asbestos 
hoods.  It  is  being  considered  for  use  at  Picatinny  Arsenal 
both  for  asbestos  hoods  and  as  a window  material  for  nitro- 
meter masks. 


ti!;  jl: 


Q METAL  STUDDED  TIREEXPERIENCE 


Metal  studded  tires  have  proved  more  efficient  in 
stopping  motor  vehicles  than  regular  tires  or  conventional 
snow  tires,  and  have  been  approved  for  use  in  twenty-five 
states.  The  National  Safety  Council  reports  that  cars 
traveling  on  icy  pavements  at  twenty  miles  per  hour  will 
stop  within: 

180  feet  with  regular  tires, 

16  7 feet  with  conventional  snow  tires, 

110  feet  with  metal-studded  tires 
70  feet  with  reinforced  tire  chains 
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Gardner  G,  Gremillion 
Industrial  Health  and  Safety  Division 
U.S.  Army  Biological  Laboratories 
Fort  Detrick 


The  safe  and  efficient  disposal  of  highly  flammable 
waste  solvents  is  often  a problem  of  a research  laboratory. 

The  problem  is  compounded  when  the  solvents  have  been  used 
in  processing  infectious  disease  agents.  At  Fort  Detrick 
waste  solvent  mixtures  of  acetone  and  ether  result  from  a 
process  involving  the  extraction  of  water  from  microbiological 
suspensions.  The  waste  contains  viable  microbiological 
agents  and  presents  an  infectious  hazard  as  well  as  an 
explosive  one. 

The  system  devised  for  disposal  utilized  an  existing 
oil  fired  incinerator  and  steam  sterilizer.  As  shown  in 
the  drawing,  the  solvent  container  is  placed  into  the  steam 
sterilizer  and  an  eductor  tube  is  inserted.  Nitrogen  pres- 
sure is  applied,  forcing  the  solvent  through  the  line  to  the 
spray  nozzle.  Nebulizing  air  is  applied  by  the  air  compressor, 
A 10,000-volt  ignition  transformer  feeds  power  to  two 
industrial  spark  plugs  modified  by  extending  the  center  tips 
to  provide  a 3/16-inch  spark  gap.  Proper  adjustment  of  fluid 
flow  permits  combustion  of  varying  solvent  mixtures,  at  a 
rate  of  approximately  ten  gallons  per  hour.  The  existing 
incinerator  burner  serves  as  backup  to  insure  complete 
combustion  and  sterilization  of  the  solvents. 

When  the  container  has  been  emptied  of  solvent,  it  is 
sterilized  by  steam  introduced  into  the  sterilizer. 


• SCHEMATIC  OE  SYSTEM  FOR  DISPOSAL  OF  FLAMMABLE  SOLVENTS  CONTAINING  INFECTIOUS  DISEASE  AGENTS 
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1.  Compressed  nlti 

2.  Pressure  reguU 

3.  Steam  sterilize 

4.  Solvent  contair 

5.  Eductor  tube 

6.  Stainless  steel 

7.  Flashback  preve 
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APPLE  TEMPTS  MAN  INTO  ACCIDENT  SITUATION 


It  was  a pleasant  autumn  day.  An  Army  civilian  guard 
on  routine  security  patrol  decided  to  pick  an  apple.  The 
guard  parked  his  vehicle,  a pick-up  truck,  on  the  left  berm 
of  the  road.  He  then  walked  into  the  orchard  beside  the 
road  to  pick  the  fruit . 

Although  he  had  disengaged  the  gears,  and  pulled  and 
set  the  hand  brake  before  leaving,  the  vehicle  began  to 
drift  down  a slight  grade.  It  continued  to  move  forward 
until  it  entered  the  orchard  and  smashed  against  the  trunk 
of  an  apple  tree.  The  damage  to  the  truclds  hood,  grill, 
radiator,  fan,  front  bumper  and  front  alignment  was  estimated 
to  be  $300. 

The  guard  was  given  remedial  training.  All  vehicle 
operators  in  the  installation’s  Security  Division  were  re- 
instructed in  vehicle  parking  to  prevent  similar  accidents. 


HE  MISSED  ZERO  DEFECTS  MESSAGE 


A contractor  employee  was  assigned  the  job  of  installing 
a ZERO  DEFECTS  sign  on  a building  roof.  He  placed  a ladder 
against  the  building,  climbed  up  and  made  the  insta.llation. 

He  then  returned  to  the  ladder  to  descend.  The  ladder  was 
unsteady.  The  worker  lost  his  balance  and  fell  nearly  twelve 
feet  to  the  ground.  His  right  ankle  was  injured  and  he  lost 
ten  days  from  work. 

The  contractor  placed  in  effect  a requirement  that  safety 
precautionary  measures  would  be  used  by  all  personnel  climbing 
and  descending  ladders.  Sufficient  personnel  would  be  on  hand 
to  steady  ladders . 
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" FOLLOW  THE  LEAOER  " PRODUCES  VICTIM 


The  swing  shift  had  ended  at  2300  hours,  and  the  homeward 
bound  workers  were  moving  out  of  the  parking  lot  at  2305  hours 
Entry  and  exit  to  the  lot  were  from  a gate  in  the  center. 

The  parking  pattern  required  entering  vehicles  to  turn  right, 
proceed  to  the  end  of  the  lot  and  follow  a route  to  the  left 
between  marked  parking  spaces.  Departing  vehicles  proceeded 
to  the  end  of  the  lot,  turned  left,  and  returned  to  the  gate. 

A marked  crosswlk  led  through  the  center  of  the  lot  to  the 
gate.  "STOP”  was  painted  on  the  roadway  at  the  walk,  but  no 
lights  were  provided.  At  this  hour  the  parking  lot  illumin- 
ation that  was  available  from  the  nearby  buildings  and  the 
gate  had  been  decreased  when  the  departing  workers  turned 
out  the  lights. 

The  driver  of  the  first  car  approached  the  sidewalk  and 
slowed  when  he  saw  a pedestrian.  The  man  on  foot  waved  the 
driver  on.  The  vehicle  proceeded  across  the  line  without 
stopping.  The  pedestrian  started  forward. 

The  operator  of  the  next  automobile  was  driving  within 
the  15  miles  per  hour  speed  limit  for  the  parking  lot.  Though 
he  was  aware  of  the  ”ST0P”  marking  at  the  crosswalk,  he  started 
to  follow  the  first  vehicle  across  without  slowing.  He  was 
almost  on  the  walkway  when  he  saw  a pedestrian  had  stepped 
in  front  of  him.  He  applied  his  brakes  but  it  was  too  late. 

His  left  front  fender  at  the  headlight  area  struck  the  man 
and  knocked  him  to  the  roadway. 

Injuries  to  the  left  forearm  of  the  pedestrian  included 
lacerations  and  severed  tendons.  It  was  estimated  that  his 
lost  time  would  amount  to  forty-five  days. 

1.  The  driver  whose  vehicle  struck  the  pedestrian  received 
a written  reprimand  and  a three-day  suspension  from  work. 

His  on-post  parking  privileges  were  suspended  indefinitely. 

2.  Action  was  taken  to  secure  strict  enforcement  of 
the  installation's  traffic  regulations. 

3.  Action  was  started  to  secure  more  adequate  illumination 
of  the  crosswalk  area. 

4.  A reflectorized  ."STOP"  sign  on  a stand  was  provided 
for  the  crosswalk  approach. 
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One  soldier  was  helping  another  winterize  his  car. 

About  two  gallons  of  a methanol  antifreeze  (90  percent  alcohol) 
were  poured  into  the  radiator.  The  cap  was  then  replaced 
and  the  engine  was  started  to  circulate  the  liquid. 

After  the  motor  had  operated  for  a minute  the  soldier 
found  that  the  radiator  hose  was  under  considerable  pressure. 
Thinking  that  he  might  have  overfilled  the  radiator,  he 
loosened  the  cap  to  permit  the  excess  to  drain  off.  When 
he  broke  the  pressure  seal,  the  cap  blew  off.  The  pressure 
that  had  built  up  in  the  radiator  sprayed  a vapor  of  anti- 
freeze over  the  soldier  and  the  engine  compartment. 

The  car*s  owner  saw  what  had  happened  and  hurried  to 
turn  off  the  ignition.  Before  he  did  this  a spark  ignited 
the  antifreeze  vapor  and  set  fire  to  the  clothing  of  the 
soldier  who  had  loosened  the  radiator  cap. 

The  man  who  turned  off  the  engine  saw  the  fire  and  ran 
for  a fire  extinguisher.  A third  soldier  saw  the  flames  on 
the  first  and  knocked  him  to  the  floor.  With  the  aid  of  the 
returning  car  owner,  he  tore  off  the  man's  burning  shirt  and 
extinguished  the  flames  on  his  body . 

The  soldier  who  had  broken  the  radiator  seal  received 
first  and  second  degree  burns  on  his  hands,  arms,  back,  and 
the  right  side  of  his  face.  The  lost  time  cause  by  the  injury 
was  estimated  at  twenty-eight  days. 

Investigation  revealed  that  the  head  gasket  of  the  car 
had  recently  been  replaced.  Repairs  made  at  that  time 
apparently  left  uncorrected  a leak  in  the  block  that  per- 
mitted pressure  to  reach  the  radiator.  The  alcohol  under 
pressure  in  the  radiator  vaporized  into  a highly  combustible 
material  when  the  cap  pressure  seal  was  broken. 

Further  use  of  methanol  antifreeze  on  post  was  prohibited. 
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PIT  CATCHES  UNWARY  INSPECTOR 


Two  firemen  were  making  a regular  monthly  check  of  fire 
extinguishers.  One  of  the  buildings  on  their  schedule  was  a 
former  light  equipment  garage  in  which  ammunition  boxes  were 
stored.  Although  the  day  was  overcast,  the  men  proceeded 
with  their  inspection  without  turning  on  the  lights  or  using 
a flashlight  that  was  available  in  their  service  truck. 

One  man  began  to  check  the  extinguishers  on  the  west 
side  of  the  building  and  the  other  worked  down  the  east  side. 

The  worker  who  took  the  west  side  checked  his  first  extinguisher 
and  started  toward  the  next.  His  route  led  down  a dark  aisle 
between  a masonry  wall  and  a wall  formed  by  stacked  boxes. 

In  an  open  space  at  the  end  of  the  aisle  there  was  an  uncovered 
grease  pit.  The  extinguisher  was  on  the  far  side  of  the  pit. 

The  inspector  remembered  the  location  of  the  extinguisher. 
He  had  forgotten  the  pit  and  he  failed  to  see  it  in  the  dim 
light.  He  walked  straight  toward  the  side  of  it  and  fell  to 
the  bottom.  It  was  about  four  feet -eight  inches  deep  and 
he  landed  hard. 

He  cried  out  for  help  and  his  fellow  inspector  came  to 
his  assistance.  He  was  removed  from  the  accident  site  in  an 
ambulance.  Upon  examination  he  was  found  to  have  a broken 
left  hip.  The  estimated  time  he  would "be  away  from  work 
was  ninety  days . 

On  the  day  before  the  accident  occurred  a work  order 
had  been  issued  for  covering  the  grease  pit.  After  the 
accident  happened  the  work  was  completed.  The  firemen  were 
instructed  to  use  handlights  when  they  enter^^d  improperly 
illuminated  buildings.  Lights  they  needed  to  perform 
inspections  were  to  be  turned  on, 

Ha  fireman  who  was  inspecting 

fire  extinguishers  walked 
down  this  aisle  and  fell  into 
the  uncovered  pit  shown  at 
the  end.  The  building  lights 
were  not  turned  on  at  the 
time  of  the  accident. 
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THE  MANAGER’S  ROLE  IN  SAFETY 


Marvin  D,  Farmer 

Deputy  Director  for  Ammunition,  Lexington-Blue  Grass  Army  Depot 
(Extracted  from  Speech  Given  at  SMC  Safety  Conference) 


Every  manager  must  have  a personal  philosophy  by  which 
he  manages.  Within  his  philosophy  there  must  be  a healthy 
respect  for  the  safety  official,  a safety  program,  and  for 
the  safety  of  every  individual  under  his  span  of  influence. 

Maintaining  a good  safety  record  is  by  no  means  a ball, 
but  a never  ending  battle.  It  is  not  a fiesta,  but  a fight. 

We  are  here  through  the  realization  that  we  can*t  let  our 
safety  guard  down,  for  we  constantly  face  a foe  that  never 
lets  up. 

Management  has  the  responsibility  for  a quality  product 
through  an  organized  effort  that  is  effective,  efficient,  and 
economical,  but  not  one  of  these  elements  can  be  separated 
from  an  ingredient  called  "safety."  Thus,  management’s  role 
in  safety  is  no  more,  no  less  than  in  the  many  phases  of 
operations  for  which  the  manager  is  responsible.  The  manager 
must  assume,  with  interest,  a responsibility  in  preventing 
accidents,  just  as  he  does  in  planning,  developing  and 
executing  any  phase  of  operation. 

Perhaps  at  this  point  we  should  clarify  the  term  "manager." 
In  our  consideration  of  the  role  of  the  manager  in  safety,  we 
will  include  all  people  in  a supervisory  position  who  have  a 
voice  in  the  execution  of  operations. 

Just  what  is  this  creature  called  a "manager?"  He  is  a 
composite  of  his  environment,  his  training,  his  foresight  and 
his  acquired  wisdom  on  and  off  the  job.  He  is  always  under 
the  leadership  spotlight  and,  as  such,  his  performance  must 
meet  the  needs  of  those  who  choose  to  follow. 

The  President  of  American  Management  Association  has 
rightly  said,  "Management  as  related  to  safety  may  well  be 
defined  as  the  development  of  people,  not  the  direction  of 
things . " 

The  manager's  role  in  safety  includes  the  application  of 
certain  qualities  of  leadership  that  are  essential  to  a good 
safety  program.  The  first  of  these  qualities  is  knowledge ♦ 

He  must  know  the  safety  rules  and  regulations  by  which  he  is 
governed,  know  what  is  expected  of  him  and  how  to  deal  with 
a problem.  Second  is  judgment.  He  must  have  the  ability  to 
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mentally  weigh  values  and  make  a decision  or  come  to  a con- 
clusion— the  safe  one.  Of  course,  other  leadership  qualities 
such  as  initiative , enthusiasm,  integrity , and  dependability 
all  tend  to  create  the  fertile  environment  for  the  growth  of 
an  effective  and  continuing  safety  program. 

The  question  may  well  arise  in  the  mind  of  a manager, 

"As  a manager  with  a role  in  accident  prevention,  how  much 
time  should  I devote  to  safety?"  The  answer,  of  course, 
is  all  the  time. 

What  do  managers  DO  for  safety?  As  managers  we  must 
put  safety  to  work.  An  important  role  that  a manager  plays 
is  to  get  things  done  in  a safety  program.  Display  an 
inquisitive  mind  and  stick-to-it-iveness.  Never  take  any- 
thing for  granted.  Give  subordinates  responsibility  and 
authority  but  stick  his  nose  in  often  enough  to  be  sure  of 
how  things  are  going.  Don't  leave  things  to  chance. 

Let's  look  at  a few  things  a manager  must  realize  and 
accept  in  his  role  in  the  safety  program; 

1,  He  must  sincerely  believe  that  injuries  can  be 
prevented, 

2,  Build  upon  a goal  of  preventing  all  injuries. 

3,  Place  the  proper  responsibility  for  safety  at  all 
levels  of  supervision. 

4,  Realize  that  the  nature  of  exposure  (work)  affects 
the  type  program  but  has  little  to  do  with  safety  performance 

5,  Only  a few  people  in  the  total  work  force  have  most 
of  the  injuries, 

6,  Regardless  of  the  scope  of  the  safety  program,  every 
employee  must  develop  an  attitude  of  responsibility  for  his 
own  safety, 

7,  The  overall  concept  of  an  effective  program  must  be 
geared  to  the  PREVENTIVE  instead  of  after-accident  correction 

8,  A valuable  incentive  to  a manager  is  to  realize  that 
good  safety  performance' by  subordinates  reflects  good  manage- 
ment performance. 
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THE  INSIDIOUS  CHAIN 


Major  Dale  E.  Hucke 
USABAAR,  Liaison  Office 
U.S,  Army  Aviation  Materiel  Command 

An  accident  is  the  pitiful  climax  of  an  unfortunate 
and  unnecessary  chain  of  human  failures  or  oversights. 
Identification  of  the  links  comprising  the  chain  is  almost 
impossible,  since,  in  its  construction,  the  contributors 
to  the  chain  may  be  many  and  their  contributions  seemingly 
unrelated,  most  always  uncoordinated  and  certainly  not 
intentional.  And  so  the  chain  begins,  without  identification, 
for  who  would  want  to  subscribe  to  a part  of  it?  So,  too, 
the  chain  grows , having  no  apparent  seriousness , aided  by 
human  failure,  waiting  to  trap  unfortunate  victim(s). 

To  fail  is  to  be  found  wanting  in  an  action,  a duty;  or, 
to  leave  undone,  to  neglect.  Each  failure  contributes  to 
the  chain,  but,  here  again,  the  contribution  is  hidden  in 
daily  routine,  job  pressure  or  in  apathy. 

When  the  chain  is  complete,  it  comes  out  into  the  open 
for  the  first  time.  All  who  see  it  cringe  at  the  spectacle 
of  its  ugliness  and  avow  the  certainty  of  their  innocence 
with  respect  to  it.  Some  of  the  failures  comprising  the 
chain  are  at  times  recognized  and  those  responsible  are' 
sorry.  But  it  is  a chain,  and  has  many  parts,  some  of  which 
are  never  identified.  These  links  attach  themselves  to 
other  chains  and  so  the  process  continues. 

All  accidents  are  serious,  though  one  accident  may 
take  many  lives  and  destroy  valuable  equipment,  while  an- 
other may  have  only  minor  results.  Some  are  "almost  acci- 
dents," or  mishaps;  close  calls.  The  difference  between 
them  lies  in  the  construction  of  the  chain  which  precipitated 
them,,  or  the  total  effect  a human  failure  may  have  on  the 
end  calamity,  whether  that  human  failure  was  large  or  small. 

If  we  are  ever  to  prevent  all  accidents,  a way  must  be 
found  to  break  the  chain.  If  we  replace  but  one  link  of 
failure  with  one  link  of  success  we  can  defeat  its  destiny, 
rob  it  of  fulfillment.  Not  one  among  us  would  hesitate  to 
add  that  one  link  of  success  if  we  knew  it  was  up  to  us  to 
do  it.  To  which  accident  am  I contributing,  or  which  one 
can  I prevent? 

No  one  can  answer  these  questions  for  sure.  But  we  all 
know  our  responsibilities  to  the  tasks  we*ve  been  given  to 
do.  Only  when  our  daily  contributions  are  both  positive  and 
objective  will  we  be  reasonably  confident  that  we  have  done 
our  part  to  break  "The  Insidious  Chain,"  thus  eliminating 
an  ultimate  failure. 
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Clarence  E.  Everhart,  an  Aberdeen  Proving  Ground  employee, 
is  alive  because  he  remembered  to  fasten  his  seat  belt.  Mr. 
Everhart  was  driving  to  work  when  the  accident  occurred.  He 
was  following  two  other  cars,  with  the  lead  car  traveling  about 
thirty  miles  an  hour  in  a fifty-mile  zone  at  the  approach  to 
an  expressway  exit.  Another  vehicle  forced  Mr.  Everhart’s 
sedan  off  the  road,  and  it  hit  a bridge  abutment  head-on.  The 
automobile’s  doors  flew  open,  and  pieces  of  metal,  wheels, 
and  engine  flew  through  the  air. 

"All  that  was  left  in  one  piece,"  said  Mr.  Everhart, 

"was  me  and  the  seat  belt  which  had  unquestionably  saved  my 
life.  The  car  was  just  a piece  of  f lattened-out  junk." 

A hospital  examination  showed  that  he  had  escaped  un- 
scathed except  for  a surface  cut  on  his  chin  and  a temporarily 
increased  blood  pressure.  Mr.  Everhart  is  shown  above  with 
the  seat  belt  that  saved  his  life. 


Personnel  entering  the  Frankford  Arsenal  by  either  of 
its  two  main  entrances  are  now  greeted  by  a unit  of  this 
type.  The  intent  of  these  boards  is  to  generate  a greater 
safety  awareness,  which  will  aid  the  Arsenal  in  achieving 
its  Mission  Safety-70  objective  - a thirty  per  cent  reduction 
in  accidents. 
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PICATINNY  ARSENAL  DISPLAY  SHOWN  IN  AMC  SAFETY  EQUIPMENT  EXIBIT 


AMC  SAFETY  SCHOOL  PRESENTS  TRAINING  COURSE  AT  EDGEWOOD  ARSENAL 


Edgewood  Arsenal  was  the  site  of  a Safety  Management  for 
Supervisors  training  course  presented  by  the  AMC  Safety  School, 
In  the  photo  above  Harry  Gunther  (left  center),  one  of  the 
supervisors  who  completed  the  course,  is  shown  as  he  received 
his  training  certificate  from  Lt.  Colonel  William  J.  Morrisroe , 
Executive  Officer  at  the  Arsenal.  Also  shown,  left  to  right, 
are  Charles  K,  Rachel,  Safety  Training  Officer,  AMC  Safety 
School;  E,  W.  Van  Patten,  Safety  Director,  Munitions  Command; 
Fred  M,  Bishoff,  AMC  Safety  Director;  and  Charles  D.  Ahlgren, 
Acting  Chief,  Edgewood  Arsenal  Safety  Division, 
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SAFETY  INCENTIVES 
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ARSENAL 
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Picatinny  Arsenal  has  adopted  a safety  incentive  plan 
that  provides  for  inexpensive  job  safety  oriented  articles 
to  be  given  to  its  personnel.  The  plan  has  been  made  the 
subject  of  a colorful  display  prepared  by  the  Arsenal.  The 
display  has  been  added  to  the  AMC  Safety  Equipment  Exhibit 
at  the  AMC  Field  Safety  Agency.  It  is  studied  with  keen 
interest  by  the  Agency’s  visitors  and  by  the  students  who 
attend  the  AMC  Safety  School. 
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NEW  FRICTIONLESS  LOADER  BREAKTHROUGH 
IN  LOADING  INITIATING  EXPLOSIVES 


S.  J.  Ryan,  Senior  Engineer 
Lone  Star  Division,  Day  & Zimmermann , Inc, 

Lone  Star  Army  Ammunition  Plant 

Initiating  explosives  are  the  most  sensitive  type  loaded 
into  ammunition  components.  One  of  these  explosives,  RD-1333 
lead  azide,  is  currently  being  used  in  numerous  initiators, 
such  as  detonators,  delay  detonators,  and  primers, 

RD-1333  lead  azide  has  decided  advantages  as  an  initiator, 
but  its  extreme  sensitivity  to  several  energy  sources  has 
caused  numerous  detonations  during  loading  operations.  Con- 
sequently, RD-1333  lead  azide  loading  operations  have  been 
very  hazardous  to  personnel. 

When  RD-1333  lead  azide  first  came  into  use  in  this 
country,  the  only  known  reliable  way  of  loading  it  was  the 
hand  method.  Its  flow  characteristics  and  extreme  sensitivity 
made  unsatisfactory  mechanical  loading  methods  such  as  the 
volumetric  slider  type.  With  the  volumetric  slider  type 
loaders,  the  explosives  are  subjected  to  friction  and  pinch 
points  by  the  sliding  together  of  two  metal  parts.  Explosions 
were  frequent  when  RD-1333  lead  azide  was  loaded  by  this 
method . 

When  Lone  Star  Arm.y  Ammunition  Plant  began  loading  var- 
ious components  with  RD-1333  lead  azide  the  hand  method  was 
used.  This  method  required  the  operator  to  scoop  the  lead 
azide  from  a small  rubber  bowl  (using  a volumetric  measuring 
spoon)  and  to  pour  it  into  a metal  component  part  that  had 
been  inserted  in  a steel  fixture.  In  filling  the  volumetric 
measuring  spoon,  it  is  raked  under  the  bar  above  the  rubber 
bowl  to  remove  excess  lead  azide  (see  photo  1) , Variations 
in  the  weight  of  lead  azide  so  loaded  resulted  in  a high 
reject  factor. 
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Hand  scooping  of  initiating  explosives  is  an  art. 

Employees  are  carefully  selected  for  this  operation.  All 
of  them  are  women.  The  potential  operator  is  given  a series 
of  tests  to  determine  if  she  is  stable  enough  to  perform 
this  operation.  After  this  series  of  tests,  she  is  instructed 
in  the  proper  way  to  scoop  powder.  This  instruction  includes 
scooping  inert  powder  at  a rate  of  approximately  forty  times 
per  minute.  Trainee-operators  are  disqualified  and  removed 
from  the  job  if  they  display  any  signs  of  nervousness,  erratic 
motions,  or  other  signs  of  not  being  able  to  satisfactorily 
perform  the  operation.  The  expense  of  screening  and  training 
personnel  to  perform  this  operation  is  considerable,  since 
one  out  of  every  six  selectees  fails  to  qualify. 

Thick  plastic  shields  protect  the  face  and  body  of  per- 
sonnel performing  hand  loading  operations,  however,  their 
hands  and  forearms  are  exposed.  There  was  no  known  way  to 
fully  protect  an  operator  while  hand  scooping  the  explosives 
(see  photo  1), 

Day  & Zimmermann,  operating  contractor  at  LSAAP,  realized 
that  a new  design  approach  had  to  be  taken  to  build  a device 
that  would  fully  protect  operators  during  loading  operations. 

Preliminary  tests  indicated  that  RD-1333  lead  azide'  could 
be  loaded  into  components  automatically.  It  flowed  well 
through  a controlled  orifice  and  did  not  have  a tendency  to 
bridge  over  in  a funnel.  Factors  considered  in  the  design 
of  the  device  included: 

1,  The  device  could  not  produce  friction, 

2,  It  must  not  contain  any  pinch  points, 

3,  It  had  to  be  small  enough  to  fit  inside  a 
small  barricade  on  the  hand  lines, 

4,  It  had  to  be  small  enough  to  fit  in  the  explosives 
loading  compartment'  of  a Jones  loader, 

5,  It  had  to  be  capable  of  reliably  measuring  lead 
azide  in  milligram  quantities  at  a sustained  rate  of  approx- 
imately forty  times  per  minute. 

6,  It  had  to  be  charged  by  remote  control  dumping 

devices . 

7,  It  had  to  provide  for  adjustments  by  remote 

control . 
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After  months  of  testing  new  designs  and  encountering 
many  failures,  our  engineers  used  the  age  old  engineering 
principles  of  the  hour  glass  and  the  water  wheel  as  the  basic 
design  concepts  for  the  frictionless  loader,  A patent  is 
pending  on  this  design  to  protect  the  Government's  right  to 
use  it.  The  main  parts  of  the  device  consist  of  a hopper, 
funnel,  circulating  wheel,  and  a shuttle,  all  made  of  stain- 
less steel. 

This  is  the  way  the  loader  operates:  (see  photo  2)  The 

hopper  (1)  is  held  in  position  by  the  holder  (8)  containing 
the  supply  of  explosives  which  is  loaded  by  a remotelv  controlled 
dumping  device.  The  size  of  the  opening  controls  the  rate  of 
flow  of  the  powder.  The  internal  surface  has  a mirror-like 
finish,  permitting  the  explosives  to  slide  freely,  eliminating 
bridging  of  particles. 

The  shuttle  (2)  directs  and  controls  the  flow  of  explosives. 
A hole  in  the  shuttle  will  allow  the  azide  to  fall  from  the 
hopper  into  the  drop  funnel  (5)  mounted  in  the  base  (9).  When 
the  shuttle  is  in  load  position  (down)  the  explosive  is  guided 
through  the  funnel  into  the  part  to  be  loaded.  When  the  shuttle 
is  in  the  rest  position  (the  hole  is  not  directly  under  the 
funnel)  the  flowing  azide  slides  into  the  circulating  wheel. 

The  load  and  rest  positions  of.  the  shuttle  are  controlled  by 
the  air  cylinder  (3). 

The  circulating  wheel  (4)  has  built-in  internal  pockets 
that  pick  up  the  azide  as  it  comes  off  the  shuttle  in  rest 
position.  The  wheel  carries  it  above  the  hopper  and  drops 
it  back  into  the  hopper. 

The  shuttle  regulating  the  rate  of  flow  of  the  explosives 
is  controlled  by  an  electro-air  system  designed  around  a solid- 
state  electronic  timing  device.  Here  is  the  sequence  of  the 
system:  (see  photo  3). 

A switch  upon  mechanically  being  closed,  initiates 

the  time  delay  relay  (TDR) . The  time  delay  relay  energizes 
the  control  relay  (CR)  which  energizes  the  solenoid  air  valve 
(AS]^)  allowing  air  to  actuate  the  air  cylinder,  moving  the 
shuttle  forward.  The  shuttle  remains  in  this  position  as 
long  as  the  control  relay  (CR)  is  energized.  Desired  weight 
of  explosive  is  maintained  by  controlling  the  timing  of  the 
time  delay  relay  (TDR).  (Range  of  TDR  - 20  to  500  milliseconds.) 

To  compensate  for  varying  crystal  structures  of  the  lead 
azide,  a manual  remote  compensating  circuit  was  installed. 

This  circuit  consists  of  an  add  and  subtract  relay  (ASR) , 
switch  (MS2 ) and  switch  (MS2).  The  add  and  subtract  relay 
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(ASR)  is  an  electro-mechanical  device  that  conveys  to  the 
time  delay  relay  (TDR)  the  time  interval  necessary  to  load 
the  required  amount  of  powder.  Switch  MS^  and  switch  MS2  are 
manually  operated,  sending  signals  to  the"^add  and  subtract 
relay  (ASR)  to  increase  or  decrease  time  as  required  to  main- 
tain the  correct  powder  weight. 

The  frictionless  loader  is  mounted  inside  a steel  barri- 
cade at  the  lead  azide  loading  station  in  the  hand  line.  Here 
fixtures  containing  empty  metal  component  parts  are  conveyed 
from  the  preceding  operation  to  the  loader  by  an  endless  belt 
sliding  over  a stainless  steel  trough,  (see  photo  4).  As 
the  fixture  moves  under  the  barricade,  it  activates  a photo- 
electric relay  system,  causing  a slide  assembly  to  position 
fixture  under  loader.  At  the  time  the  fixture  is  positioned, 
a proximity  switch  located  under  the  belt  sends  a signal  to 
the  timing  device,  causing  the  shuttle  cycle  to  begin.  When 
the  shuttle  completes  its  cycle,  the  slide  assembly  returns 
to  its  orginal  position,  releasing  the  fixture  to  travel  to 
the  next  operation. 

The  frictionless  loader  is  mounted  in  the  hand  scooping 
compartment  of  the  Jones  loader  (see  photo  5).  The  fixture 
containing  the  metal  component  part  is  moved  into  position 
under  the  loader  by  the  indexing  dial  of  the  Jones  machine. 

The  electro-air  system  controlling  the  shuttle  is  activated 
by  a switch  cam  arrangement  on  the  main  drive  shaft  of  the 
Jones  machine.  The  system  can  be  activated  at  any  point 
during  the  dwell  time  for  that  station. 

This  new  frictionless  loader  is  a tremendous  advance  in 
the  safety  of  the  operation  of  loading  initiating  explosives 
because : 

1.  It  can  be  completely  barricaded. 

2.  It  requires  no  human  exposure  at  any  time  that 
it  contains  lead  azide. 

3.  Its  moving  parts  do  not  create  friction  or  pinch 

points . 

4.  The  speed  of  the  circulating  wheel  can  be  remotely 
controlled . 

5.  The  shuttle  cycle  can  be  remotely  controlled. 

Other  important  safety  advantages  are;  The  lead  azide 
can  be  poured  into  the  loader  by  a remotely  controlled  dumping 
device,  and  it  can  be  removed  from  the  loader  by  a remotely 
controlled  aspirator  system. 
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The  front  of  the  barricade  surrounding  the  loader  con- 
sists of  two  walls  spaced  about  ten  inches  apart.  Each  wall 
contains  a one-inch  thick  plexiglas  door  that  can  be  raised 
and  lowered  by  air  cylinders.  An  interlock  system  will  not 
permit  both  doors  to  be  opened  at  the  same  time.  The  dumping 
device,  consists  of  a push  rod  with  a cup  holder  on  one  end, 

A handle  located  on  the  other  end  is  mounted  in  the  steel 
portion  of  the  outside  wall  (see  photo  6), 

When  lead  azide  is  needed,  the  outside  door  is  raised 
and  a rubber  cup  containing  the  explosives  is  placed  in  the 
cup  holder.  The  outside  door  is  then  closed  and  the  inside 
door  is  raised.  The  loaded  cup  holder  is  retracted  and  the 
inside  door  is  closed. 

The  explosive  is  removed  from  the  loader  by  an  aspirator 
system  consisting  of  a vacuum  unit,  wet  wash  bottle  and  tube. 
The  wet  wash  bottle  and  tube  are  mounted  in  the  barricade 
and  the  tube  can  be  mechanically  raised  or  lowered  into  the 
loader  as  necessary  (see  photo  5) , 

The  hose  (attached  to  a guide)  is  lowered  into  the  loader 
mechanically  from  outside  the  barricade.  The  vacuum  unit 
draws  the  explosive  through  the  tube  and  into  the  water  in 
the  wet  wash  bottle.  When  all  the  lead  azide  is  removed, 
the  doors  may  be  opened  for  further  cleaning  or  maintenance 
of  the  loader.  This  method  provides  full  protection  for  the 
operator  because  there  is  no  direct  contact  with  the  explosive. 

The  amount  of  lead  azide  to  be  loaded  in  one  component 
determines  the  production  rate  of  the  loader,  RD-1333  lead 
azide  is  presently  being  loaded  at  thirty-eight  charges  per 
minute , 

The  accuracy  range  determined  during  bench  tests  of  dif- 
ferent charge  weights  at  specified  time  settings  is  as 
follows : 


This  safety  breakthrough  of  automatically  loading  RD-1333 
lead  azide  has  opened  the  door  for  loading  of  numerous  other 
types  of  explosives.  Day  S Zimmermann  is  presently  conducting 
loading  tests  on  RDX  and  delay  compositions.  Success  appears 
near , 


Charge  Weights 


Range  of  Accuracy 


7 0 mg, 
60  mg, 
50  mg , 
4 0 mg. 


5 mg, 
5 mg, 
4 mg, 
4 mg. 
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The  use  of  this  machine  in  certain  loading  operations 
in  the  explosives  industry  is  unlimited  because  the  design 
may  not  be  restricted  in  size. 

This  loader  is  not  only  the  Vangard  of  safe  precision 
loading  of  explosives,  but  may  enable  other  industries 
(pharmaceutical  and  powdered  metal)  to  safely  produce 
newer  and  better  products . 


Photo  #1 


Operator  raking  spoon  of  powder  before  pouring  into  fixture 
containing  metal  part. 


Photo  #2 

Parts  of  frictionless  loader. 
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Photo  #3 

Schematic  drawing  of  electro- 
air system  of  loader. 


Photo  #4 

Fixtures  containing  metal 
parts  being  conveyed  to  position 
under  loader. 


Photo  #5 

Frictionless  loader  mounted 
in  powder  loading  compartment 
of  Jones  loader.  (Note:  Two 
one-inch  thick  plexiglas  doors 
normally  closed  during  operation 
are  not  shown  for  clarity) 


Photo  #6 

Remote  dumping  device  positioned 
over  hopper. 
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EXPLOSION  DURING  DISPENSER  LOADING 


A recent  explosion  at  an  AMC  installation  reveals  the 
need  for  thorough  training  of  personnel  in  the  proper 
handling  of  explosives  and  ammunition.  The  incident  is 
described  below. 

White  phosphorus  bomblets  were  being  loaded  into  tubes 
of  a dispenser  by  two-man  teams.  Each  team  performed  its 
work  in  a separate  cubicle.  The  procedure  was  to  take  a 
bomblet  from  the  conveyor,  insert  and  secure  it  in  the  tube. 
When  the  tube  was  filled,  the  bomblets  were  secured  in  place 
by  a retaining  ring. 

One  of  the  teams  experienced  difficulty  in  aligning  the 
bomblets  in  the  tube,  so  they  left  their  work  station  to 
observe  the  work  of  a team  in  an  adjoining  cubicle.  When 
a bomblet  arrived  with  its  windtab  missing,  one  man  from  the 
team  observing  the  operation  took  it  away  from  the  cubicle. 
His  partner  continued  to  observe  the  operation. 

One  of  the  operators  placed  a bomblet  in  a tube  and 
pulled  the  safety  pin.  Thinking  that  the  bomblet  was  safely 
in  the  tube  and  that  its  windtab,  safety  strap,  and  safety 
lever  were  secured,  the  worker  took  his  hand  away  and  turned 
to  pick  up  another  bomblet  from  the  conveyor  belt.  Seeing 
the  safety  lever  fly  up,  the  second  operator  grabbed  the 
bomblet  and  tried  both  to  push  the  safety  lever  down  and  the 
bomblet  into  the  tube. 

The  bomblet  exploded,  seriously  injuring  the  three  men 
in  the  cubicle;  one  died  two  days  later.  The  observing 
worker  who  had  taken  the  bomblet  without  the  windtab  from  the 
cubicle  was  returning  to  the  cubicle  when  the  explosion 
occurred.  He  sustained  minor  burns  from  the  splattering 
white  phosphorus.  An  operator  in  an  adjoining  cubicle  also 
sustained  a minor  burn  on  a finger. 

The  following  actions  were  taken  to  prevent  similar 
accidents  and  to  protect  employees; 

1,  Personnel,  supervisors,  and  operators  were  given 
explicit  training  on  the  safety  features  and  the  exact 
functioning  of  the  /uze  used  in  the  white  phosphorus  bomblet, 

2,  A more  detailed  standing  operating  procedure 
was  prepared  and  all  operators  were  trained  to  use  it, 

3,  Each  operator  was  required  to  use  a safety  apron 
and  a flash  mask. 
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" STRUCK  BY  OBIECT  ’’  ACCIDENTS 


Most  of  the  accidents  in  which  Army  Materiel  Command 
personnel  are  injured  are  essentially  very  simple.  Few  are 
more  commonplace  than  those  in  which  an  individual  is  "struck 
by  an  objeict."  Every  year  these  "struck  by  object"  accidents 
are  prominent  as  a source  of  disabling  injuries. 

AMC  experience  is  similar  to  the  national  experience. 

The  1965  edition  of  the  National  Safety  Council *s  Accident 
Facts  reported  that  "struck  by  falling,  moving  objects"  was 
the  source  of  13.6  per  cent  of  all  compensable  work  injuries. 
The  AMC  record  of  "struck  by  object"  injuries  in  recent  years 
shows  these  amounted  to  16.0  per  cent  of  all  injuries  in  FY 
1963,  15,3  in  FY  1964,  and  16.1  in  FY  1965. 

A review  of  the  FY  1965  reports  of  "struck  by  object" 
injuries  reveals  that  the  leading  activity  at  the  time  of 
the  accidents  was  "moving  objects  from  one  location  to 
another."  Other  activities,  in  their  order  of  frequency, 
include  walking  or  standing;  loading  or  unloading  operations; 
operating  machinery  or  equipment;  repairing  vehicles,  equip- 
ment or  machinery;  office  work;  sawing;  and  rigging  operations. 

Forty-eight  of  the  accidents  occurred  on  ships  or  docks. 
Other  leading  locations  included  outdoor  area,  shops,  and 
warehouse  or  storage  areas , 

Legs,  ankles,  and  feet  were  injured  in  45.7  per  cent  of 
the ’struck  by  object!'  accidents , Fractures  were  reported  in 
sixteen  out  of  the  twenty  instances  in  which  toes  were 
involved.  Fractures,  contusions,  and  lacerations  were  the 
most  common  types  of  injuries. 

Available  information  on  the  accident  reports  made  it 
clear  that  most  injuries  occurred  when  an  individual  assumed 
an  unsafe  position.  Inattention  and  poor  judgment  were 
frequently  listed  as  secondary  accident  factors. 

Analysis  of  the  FY  1965  reports  of  "struck  by  object" 
accidents  and  injuries  reveals  that  most  of  these  could  have 
been  prevented  by  the  following: 
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"STRUCK  BY  OBJECT"  ACCIDEHTSm  INJURIES  PREVENTATIVES- 


1.  More  adequate  training  and  individual  instruction 
regarding  work  to  be  performed  and  procedures  to  be  used, 

2,  More  attention  to  providing  and  making  use  of 
equipment  and  materials  needed  for  safe  and  efficient 
performance  of  assigned  tasks. 

3,  Use  of  protective  clothing  and  equipment. 

4.  Providing  and  enforcing  standing  operating 
procedure . 

5.  Greater  emphasis  by  supervisors  on  safe  handling 
of  materials  and  the  elimination  of  hazards , 

6.  Better  planning  of  work,  with  attention  being 
given  to  the  capabilities  of  the  personnel  assigned  to 
perform  tasks. 

7,  Indoctrination  of  personnel  to  work  safely  at 
all  times. 

8,  Inspection  by  safety  personnel  and  follow-up 
by  supervisors  to  determine  that  work  is  performed  safely, 
correctly,  and  in  keeping  with  established  procedures. 

All  of  the  measures  listed  above  have  long  been  recog- 
nized as  effective  safety  measures.  To  be  made  fully  effec- 
tive they  require  work  rather  than  lip  service.  Continual 
effort  by  commanders,  supervisors,  safety  and  all  other 
personnel  must  be  exerted  if  "struck  by  object"  accidents 
and  injuries  are  to  be  prevented. 


DO  YOUR  STANDING  OPERATING  PROCEDURES  SUPPLY  THE  ANSWERS  ? 


H,  P.  Thune,  Director  of  Safety 
Aberdeen  Proving  Ground 


Inadequacies  of  Standing  Operating  Procedures  are  often 
cited  as  a cause  or  factor  contributing  to  the  occurrence 
of  an  accident.  To  help  in  the  preparation  of  better  SOP*s 
and  the  prevention  of  accidents,  Mr.  Thune  had  the  following 
check  list  published  in  APG*s  ”Pete*s  Letter  to  Supervisors.” 

A Standing  Operating  Procedure  is  considered  to  be  one 
of  the  best  means  of  disseminating  necessary  information  for 
safe  and  efficient  operations.  Line  supervisors  and  employees 
should  have  available  the  latest  and  most  up-to-date  data  in 
the  fulfillment  of  their  duties  and  responsibilities. 

For  information  and  guidance,  a Standing  Operating 
Procedure  should  include  as  a minimum  the  following: 

1.  The  official  and  complete  nomenclature  of  the  item 
involved. 

2.  The  minimum  materiel,  explosives  and  personnel  limits 
necessary  to  perform  each  operation  safely  and  efficiently. 

3.  A brief  but  concise  description  of  each  step  involved 
in  the  safe  completion  of  each  operation. 

4.  All  safety  requirements  or  instructions  for  each 

step.  (Do  not  expect  employees  to  comply  with  generalized 
statements  such  as:  "All  pertinent  provisions  of  the  Safety 

Manual  and  other  applicable  directives  shall  be  complied  with.") 

5.  Authorized  tools,  equipment,  and  protective  clothing 
or  devices  for  each  operation. 

6 . Line  layout  drawings . Drawings  should  pertain  to 
one  procedure  only  and  should  include  as  a minimum  the 
following  information: 

a.  Equipment  location  and  designation. 

b.  Location  and  sequence  of  operations. 

c.  Location  of  operation  shields. 

d.  Location  of  barricades  and  substantial  dividing 

walls . 
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e.  Fire  protection  equipment, 

f . Line  flow  of  materials  (including  waste  and  un- 
serviceable.) 

g.  Exits  and  building  construction. 

h.  Building,  room,  bay,  or  cubicle  number. 

7 . Area  Drawings . Drawings  should  show  in  addition  to 
the  appropriate  intraline  distances,  applicable  distances  to 
surrounding  areas,  facilities  and/or  activities. 

8.  Each  Standing  Operating  Procedure  should  be  identified 
by  number. 

9.  Each  page  should  be  identified  by  the  Standing 
Operating  Procedure  number  and  numerical  page  number. 

Standing  Operating  Procedures  should  be  evaluated  from 
a safety  and  efficiency  standpoint  prior  to  adoption.  In 
the  preparation  of  a Standing  Operating  Procedure,  the  respon- 
sible persons  should  determine  that: 

1.  All  physical  hazards  are  eliminated  for  each  operation. 

2.  The  description  of  the  operation  is  sufficient  so 
that  an  employee  can  perform  the  various  steps  involved  with 
a minimum  of  supervision. 

3.  All  applicable  safety  instructions  and  regulations 
are  included  for  each  segn^nt  of  the  procedure. 

In  the  evaluation  of  a Standing  Operating  Procedure, 
consideration  should  be  given  to  making  each  step  completely 
understandable.  Are  you  able  to  perform  the  various  steps 
of  each  operation  safely  and  efficiently  from  the  information 
contained  in  the  procedure?  If  you  are  able  to,  you  have  a 
good  procedure.  If  it  proves  difficult,  analyze  the  Standing 
Operating  Procedure  and  make  the  necessary  changes  to 
simplify  the  operation  and  make  it  more  explicit.  A good 
supervisor. must  assure  that  instructions  are  completely 
understood.  A properly  prepared  Standing  Operating  Procedure 
is  the  communication  bridge  of  understanding  between  the 
supervisor  and  the  employee. 
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SAFE  LIFTING  RULES 


Safety  Division,  U.S,  Army  Missile  Support  Command 
Redstone  Arsenal,  Alabama 

(Regular  use  of  a few  common  sense  rules  for  safe 
lifting  will  prevent  many  accidents  that  result  in  back 
strains,  hernias,  and  other  injuries.  The  following  material 
extracted  from  the  Army  Missile  Support  Command's  FY  1966 
Safety  Directory  can  be  applied  to  prevent  lifting  accidents 
at  every  AMC  command,  installation,  and  activity.) 

A new  study  by  the  U.S,  Department  of  Labor  shows  that 
250,000  American  workers  suffer  on-the-job  back  injuries 
every  year  due  to  improper  lifting  methods.  The  number  of 
these  injuries  involving  workers  while  off  the  job  is  un- 
known; however,  eight  times  this  figure  would  be  a reason- 
able estimate.  Many  of  these  victims  are  laid  up  longer 
than  those  who  have  severe  fractures  of  the  arms  and  legs. 

By  and  large  these  unfortunate  experiences  result  from 
the  lack  of  know-how  to  perform  a simple  commonplace  task: 
lifting  something  from  one  spot  and  putting  it  in  another. 

In  order  to  prevent  injuries,  supervisors  should  spotlight 
the  hazards  of  improper  lifting  and  instruct  employees  in 
safe  lifting  procedures  through  the  use  of  the  following 
information, 

HOW  TO  LIFT: 

Back  strain  and  hernia  are  likely  to  develop  if  we 
bend  at  the  waist  when  we  lean  over  to  pick  up  a heavy  or 
awkward  object  or  piece  of  material.  As  we  all  know,  such 
injuries  are  not  only  very  painful  but  often  have  serious 
and  lasting  consequences. 

When  you  have  a lifting  job  to  do,  do  you  know  how? 

And  are  you  prepared? 

First  there's  always  the  chance  of  something  slipping 
and  landing  on  your  toes.  Are  they  protected?  There's  no 
sense  in  taking  chances  in  ordinary  shoes.  Safety  shoes 
are  not  expensive.  It  pays  to  wear  them. 

Then  you  may  have  to  handle  some  things  that  have  rough 
or  sharp  edges,  so  you'll  need  good,  tough  gloves,  or  maybe 
hand  leathers  or  pads , They ' 11  save  cuts  and  scrapes . 

The  safe  way  to  lift,  as  you've  heard  dozens  of  times, 
is  "bend  the  knees;  keep  the  back  straight"  — but  why? 

Here's  a stunt  that  will  show  you  better  than  I can 
tell  you:  Take  a light  chair  and  hold  it  straight  out  at 
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arm’s  length  for  several  seconds;  now,  bring  it  in  and  hold 
it  close  to  the  body. 

Notice  the  difference?  The  weight  is  now  carried  by 
your  whole  body,  not  just  your  arm  muscles  — and  the  load 
is  closer  to  your  center  of  balance.  You  don’t  have  to 
strain  to  keep  from  falling  over. 

You’re  in  an  awkward,  off-balance  position  when  you 
bend  at  the  waist  and  lean  over  with  your  back  horizontal. 
The  load  is  too  far  from  the  center  of  balance,  and  all 
the  strain  is  on  the  lower  back  muscles,  which  aren’t 
built  to  take  it,  and  the  result  can  be  a sprained  back  or 
worse . 

When  we  say  "bend  your  knees,"  we  don’t  mean  to  squat 
until  you  sit  on  your  heels  — you  won’t  have  any  leg  power 
to  raise  a load  from  that  position.  Your  position  at  the 
start  of  the  lift  should  be  more  of  a crouch,  so  the  power 
of  your  leg  muscles  can  be  exerted. 

When  we  say  "keep  the  back  straight,"  we  don’t  mean 
straight  up  like  a flagpole,  for  you’d  be  off  balance.  We 
mean  reasonably  straight,  just  so  the  back  muscles  won’t 
be  doing  the  work. 

A good  practice  when  you’re  going  to  lift  something  is 
to  take  a deep  breath  and  hold  it  until  the  load  is  up  in 
a good,  comfortable  position.  That  way  you’ll  tense  your 
muscles  so  there’ll  be  less  chance  of  injury. 

The  most  important  rules  to  remember  for  safe  lifting 
are  these: 

1.  Where  it’s  necessary  to  protect  your  hands, 
wear  gloves  or  other  protective  equipment. 

2.  Be  sure  of  a good  grip. 

3.  Have  good  footing. 

4.  Keep  the  load  close  to  you. 

5.  See  that  hands  aind  fingers  are  in  the  clear. 

6.  Protect  your  toes  and  feet  by  wearing  safety 

shoes • 

7.  Bend  your  knees  and  use  your  leg  muscles. 

8.  Don’t  try  to  lift  or  carry  a load  that’s  beyond 
your  physical  ability.  When  in  doubt,  get  help  or  tell  your 
supervisor. 
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Here  are  ten  questions  that  will  test  your  knowledge 
of  safety  requirements  that  you  will  need  under  different 
circumstances.  The  answers  to  all  of  them  may  be  found  in 
AMCR  385-224,  How  many  can  you  answer  without  referring 
to  the  regulation?  The  correct  answers  and  references 
appear  on  page  38  . 

1,  VJhat  type  of  outer  clothing  should  be  worn  by 
persons  who  are  handling  acids? 

Answer  8 Reference; 

2,  What  is  the  minimum  permissible  distance  between 
the  separate  building  containing  low  pressure  heating 
boiler  and  the  explosive  operating  line  that  it  services? 

Answer  6 Reference: 

3,  What  is  the  minimum  defined  distance  that  change 
houses  must  be  separated  from  magazines? 

Answer  8 Reference ; 

4,  What  is  the  layout  pattern  requirement  for  rail- 
road lines  serving  hazardous  areas? 

Answer  8 Reference: 

5,  How  close  is  hunting  permitted  in  relation  to 
explosives  and  ammunition  locations? 

Answer  8 Reference: 
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6 , What  items  are  suitable  to  serve  as  static  ground 
connections? 

Answer  6 Reference: 

7,  What  is  the  most  suitable  relative  humidity  reading 
for  protection  against  static  electricity? 

Answer  & Reference : 

8,  What  is  the  radius  of  protection  for  a lightning 
protection  mast  seventy  feet  high? 

Answer  8 Reference : 

9,  What  distance  must  be  maintained  from  aboveground 
magazines  containing  explosives  or  ammunition  when  performing 
controlled  vegetation  burning? 

Answer  & Reference : 

10.  When  rail  transfer  movements  are  made  at  night, 
what  precautions  must  a crewmember  take  during  movement? 

Answer  8 Reference: 


NATIONAL  SAFETY  COUNCIL  AWARO  NOTIFICATIONS 


Atlanta  Army  Depot  has  been  notified  that  a National 
Safety  Council  Award  of  Honor  will  be  forwarded  for  operating 
3,047,845  manhours  without  a disabling  injury  from  21  July 
1965  to  21  December  1965. 

Lexington-Blue  Grass  Army  Depot  has  been  awarded  a 
National  Safety  Council  Award  of  Merit  for  achieving 
2,324,719  manhours  without  a disabling  injury  from  14 
September  1965  to  15  December  1965. 

.Springfield^ Armory  has  qualified  for  a National  Safety 
Council  Award  of  Merit  for  operating  2,469,635  manhours 
without  a disabling  injury  from  1 April  1965  to  1 November 
1965. 

Picatinny  Arsenal  will  receive  a NSC  Award  of  Honor  as 
result  of  operating  5,892,241  man-hours  without  a disabling 
injury  from  21  July  1965  to  13  December  1965. 
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MAI  GEN  lOHN  G.  ZIERDT  PRESENTS  FY-1965  AMC  SAFETY  AWARDS 


• Missile  Support  Command  Receives  AMC  Award  of  Merit 


The  Office  of  Project  Manager,  NIKE-X  was  one.  of  the 
activities  reporting  directly  to  Army  Materiel  Command  Head- 
quarters that  received  the  AMC  Commendation  for  Safety,  Shown 
above  is  Major  General  John  G,  Zierdt  (left),  Commanding  General 
U.S,  Army  Missile  Command,  who  presented  the  award  to  Colonel 
I.  0,  Drewry , NIKE-X  Project  Manager,  and  Mr,  John  A,  Butas , 
Chief,  NIKE-X  Safety  Office, 


Major  General  John  G,  Zierdt  (right).  Commanding  General 
U.S.  Army  Missile  Command,  is  shown  presenting  the  AMC  Award 
of  Merit  for  Safety  to  Colonel  Thomas  Cooke,  Commanding  Officer, 
and  Mr,  E,  H,  Haynes,  Safety  Director,  U.S.  Army  Missile 
Support  Command,  The  Missile  Support  Command  was  in  competition 
with  other  Missile  Command  installations,  and  with  Weapons 
Command  and  Test  and  Evaluation  Command  activities. 


• Office  of  Project  Manager,  NIKE-X,  Is  Presented 
AMC  Commendation  for  Safety 
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Photo  ’ I 


Photo  - 2 


Photo  - 3 Photo  - 4 

Photc  #1  shows  Lt.  Col.  Spencer,  C.O.,  Erie  Proving  Ground, 
accepting  one  of  two  safety  awards , EPG  won  the  AMC  Award 
of  Merit.  Photo  #2  shdws  Col.  Joseph  F.  Ryneska,  President, 
U.S.  Army  Airborne,  Electronics  and  Special  Warfare  Board 
receiving  the  AMC  Award  of  Merit.  Photo  §3  shows  Col.  Pedro 
R.  FlorCruz , C.O.,  U.S.  Tropic  Test  Center,  Fort  Clayton, 
Canal  Zone,  accepting  the  AMC  Commendation  for  Safety.  Photo 
#4  shows  Col.  James  I.  Muir,  President,  U.S.  Army  Infantry 
Board  receiving  the  AMC  Commendation  for  Safety. 

(Continued  on  next  page) 


TECOM  INSTALLATIONS  PRESENTED  FY  1965  SAFETY  AWARDS 
BY  MAI  GEN  lAMES  W.  SUTHERLAND,  IR. 
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U.S.  ARMY  BALLISTIC  RESEARCH  LABORATORIES  WINS 
BOTH  AMC  AND  NSC  AWARDS  OF  HONOR  FOR  FY-1965. 


Brigadier  General  T.  R,  Philbin,  Jr,,  Deputy  Director  of  the 
R&D  Directorate,  AMC,  is  shown  in  the  above  photos  presenting 
the  AMC  Award  of  Honor  (left  photo  above)  and  the  NSC  Award 
of  Honor  (right  photo  above)  to  Harold  G.  Buchanan,  center. 
Safety  Officer,  of  the  U.S.  Army  Ballistic  Research  Labora- 
tories, In  attendance  were  Col.  Charles  D,  Y,  Ostrom,  Jr,, 
C.O.,  BRL  and  Dr.  C,  W.  Lampson,  Technical  Director,  BRL, 

Continued  from  prior  page. 

Dugway  Proving  Ground  Cited  with  TECOM  Award  of  Merit 


Major  General  James  W,  Sutherland 
is  shown  presenting  the  TECOM 
Award  of  Merit  to  Col.  Joseph 
ij.  Frazer,  Jr,,  C,.0,  , Dugway 
Proving  Ground. 
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AMC  FIELD  SAFETY  AGENCY  AWARDED 
AMC  CDMMENDATION  FOR  SAFETY. 


Colonel  Charles  L.  Redman,  Jr,, 
Deputy  Chief  of  Staff,  AMC,  is 
shown  presenting  the  AMC  Com- 
mendation to  Ray  L,  Myers, 
Director,  AMC  Field  Safety 
Agency,  Fred  M.  Bishoff,  Chief, 
AMC  Safety  Division  is  shown 
at  the  left  in  the  picture. 


RADFORD  ARMY  AMMUNITION  PLANT  RECORD 
RECOGNIZED  WITH  NSC  AWARD. 


The  Radford  Army  Ammunition 
Plant  has  established  the  best 
safety  record  in  the  Fuzes  and 
Powder  Industry,  An  NSC  Award 
of  Honor  was  achieved  for  work- 
ing 8,417,946  manhours  without 
a disabling  injury  from  12 
October  1963  to  6 April  1965, 


Lt,  Col,  John  W,  Sevareid,  C,0,, 
Radford  Army  Ammunition  Plant 
is  shown  presenting  the  award 
to  J , C,  Foster,  Manager,  Hercules 
Powder  Company,  RAAP,  Charles 
W,  Lay  (left),  RAAP  Safety 
Officer,  and  Leonard  C,  Estus 
(right),  Hercules  Safety 
Superintendent , 
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At  the  Louisiana  Army  Ammunition  Plant,  the  General 
Manager's  Award  for  Outstanding  Safety  is  presented  semi- 
annually to  the  most  outstanding  departments  in  the  Pro- 
duction, Maintenance,  and  Technical  Services  Divisions. 

The  departments  are  in  competition  with  comparable  depart- 
ments and  are  evaluated  by  a committee  appointed  by  the 
General  Manager, 

The  membership  of  the  evaluating  committee  is  composed 
of  representatives  of  the  Safety,  Production,  Maintenance, 
and  Technical  Services  Divisions.  They  judge  the  departments 
on  interest  in  the  safety  program  by  area  supervisors,  and 
his  safety  knowledge,  application,  and  attitude;  physical 
conditions  including  housekeeping,  protective  guarding, 
continuity  of  operation;  compliance  with  standing  operating 
procedures;  reporting  procedures  including  safety  meetings; 
records  maintained;  accident  reporting;  and  the  cost  of 
accident  experience. 

The  Plant  Manager  presents  the  awards  to  the  appropriate 
department  directors , The  awards  and  photographs  of  the 
winners  are  placed  in  the  clock  houses  for  everyone  to  see. 
The  photographs  and  an  article  are  published  in  the  plant 
and  local  newspaper. 

The  award  reads,  "In  appreciation  for  compiling  the 
best  safety  record  in  that  you  have  achieved  a superior 
record  in  accident  prevention,  good  housekeeping,  proper 
use  and  maintenance  of  protective  equipment,  and  apparel 
and  compliance  with  standing  operating  procedures,  thereby 
promoting  the  welfare  of  your  fellow  workers  and  the  defense 
of  your  Country," 


Mr,  T.  L,  Gaines,  General 
Manager  of  Louisiana  Army 
Ammunition  Plant , is  shown 
presenting  the  General 
Manager's  Award  for  Out- 
standing Safety  to  (from 
left  to  right)  Clarence 


Byrd,  Superintendent  "F" 

Line;  Lester  Hood,  Auto- 
motive Garage  Foreman; 

L,  L,  Miller,  General  Internal 
Transportation  Supervisor; 
and  P.  A,  Scott,  Director 
of  Gage  and  Scale  Laboratory, 
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Here  are  tne  answers  to  the  questions  on  pages  31  and  32  , 
All  questions  were  based  on  information  contained  in  AMCR  385- 
224,  A reference  to  the  pertinent  paragraph  follows  each 
answer, 

1.  Wool  or  fabrics  that  resist  corrosion.  Reference: 
Paragraph  1006a  and  1303d. 

2.  One-hundred  feet.  Reference:  Paragraph  1705c. 

3.  Intraline  distance.  Reference:  Paragraph  1711d(2). 

4.  Lines  should  be  looped  and  provided  with  at  least 

two  V7ays  of  exit  out  of  the  area.  Reference:  Paragraph  210 2h. 

5.  One  thousand-two  hundred  feet.  Reference:  Para- 

graph 1604  . 

6.  Water  pipes,  ground  cones,  buried  copper  plates, 

and  driven  ground  rods  or  down  conductors  of  lightning 
protection  systems.  Reference:  Paragraph  702. 

7.  Sixty  per  cent.  Reference:  Paragraph  708. 

8.  One  hundred-forty  feet.  Reference:  Paragraph  811c. 

9.  Two  hundred  feet.  Reference:  Paragraph  1215. 

10.  A member  of  the  crew  must  take  a position  on  the 
leading  end  of  the  lead  car  and  display  a light.  Reference: 
Paragraph  2106k. 
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REFERENCE  PUBLICATIONS 


1 


AR  18-50,  23  November  1965 

Army  Information  and  Data  Systems,  Unit  Identification 
Code 

AR  55-228,  Change  2,  30  November  1965 

Transportation  and  Travel  - Transportation  by  Water  of 
Explosives  and  Hazardous  Cargo 

AR  330-136,  1 July  1965 

Statistical  and  Accounting  System,  Accident  Statistical 
Punched  Cards 

AR  420-49,  Change  4,  28  October  1965 

Repairs  and  Utilities,  Heating  and  Plumbing 

AMCR  750-23,  8 December  1965 

Maintenance  of  Supplies  and  Equipment,  Ammunition 
Maintenance  and  Demilitarization  Program  (This  regulation 
supersedes  so  much  of  ORDM  3-4,  Volumes  1,  3,  and  3, 
including  changes  thereto,  as  pertains  to  the  ammunition 
maintenance  program,  including  all  related  subject 
matter  such  as  demilitarization,  renovation,  modification 
normal  maintenance,  preservation,  ettc , ) 

Public  Law  89-286,  89th  Congress,  HR  10238,  22  October  1965 
An  Act-To  provide  labor  standards  for  certain  persons 
employed  by  Federal  contractors  to  furnish  services  to 
Federal  agencies,  and  for  other  purposes,  79  Stat,  1034. 

DA  Cir  385-7,  Change  1,  24  November  1965 

Safety,  Safety  Training  in  Civilian  Institutions 

TB  750-103,  19  October  1965 

Maintenance  and  Care  of  Common  Type  Machine  Tools  and 
Shop  Equipment  Before,  During  and  After  Operation  (See 
paragraph  2d)  . 


• SAFETY  NOTES 
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FEDERAL  SAFETY  COUNCIL 


WORK  SAFELY-  “REDUCE  FEDERAL 

EMPLOYEE  WORK  INJURIES  30%  BY  1970" 
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